Purification and characterization of heparinase from Flavobacterium heparinum.
Heparinase (EC 4.2.2.7) isolated from Flavobacterium heparinum was purified to homogeneity by a combination of hydroxylapatite chromatography, repeated gel filtration chromatography, and chromatofocusing. Homogeneity was established by the presence of a single band on both sodium dodecyl sulfate and acid-urea gel electrophoretic systems. Amino acid analysis shows that the enzyme contains relatively high amounts of lysine residues (9%) consistent with its cationic nature (pI 8.5) but contains only 4 cysteine residues/polypeptide. The molecular weight of heparinase was estimated to be 42,900 +/- 1,000 daltons by gel filtration and 42,700 +/- 1,200 daltons by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The enzyme is very specific, acting only on heparin and heparan monosulfate out of 12 similar polysaccharide substrates tested. It has an activity maximum at pH 6.5 and 0.1 M NaCl and a stability maximum at pH 7.0 and 0.15 M NaCl. The Arrhenius activation energy was found to be 6.3 kcal/mol. However, the enzyme is very sensitive to thermal denaturation and loses activity very rapidly at temperatures over 40 degrees C. Kinetic studies of the heparinase reaction at 37 degrees C gave a Km of 8.04 X 10(-6) M and a Vm of 9.85 X 10(-5) M/min at a protein concentration of 0.5 microgram/ml. By adapting batch procedures of hydroxylapatite and QAE (quaternary aminoethyl)-Sephadex chromatography, gram quantities of heparinase that is nearly free of catalytic enzyme contaminants can be purified in 4-5 h.